Repeated exposure to propofol potentiates neuroapoptosis and long-term behavioral deficits in neonatal rats.
Previous studies have shown that exposure of the immature brain to drugs that block NMDA glutamate receptors or drugs that potentiate GABA(A) receptors can trigger widespread neuroapoptosis. Almost all currently used general anesthetics have either NMDA receptor blocking or GABA(A) receptor enhancing properties. Propofol, a new intravenous anesthetic, is widely used in pediatric anesthesia and intensive care practice whose neurotoxicity on brain development remains unknown. We investigated the effects of neonatal propofol anesthesia on neuroapoptosis and long-term spatial learning/memory functions. Propofol was administered to 7 day-old rats either as a single dose or in 7 doses at concentrations sufficient to maintain a surgical plane of anesthesia. Immunohistochemical studies revealed a significant increase in the levels of caspase-3 in the hippocampal CA1 region after propofol administration. At postnatal day 34, light microscopic observations revealed a significant reduction in neuronal density and apparent morphological changes in the pyramidal cells of rats that had received 7 doses of propofol. These rats showed a longer escape latency/path length, less time spent in the target quadrant and fewer original platform crossings in the Morris Water Maze test. This treatment also produced a remarkable reduction in the levels of excitatory neurotransmitters in the cortex and the hippocampus as measured by high performance liquid chromatography. Repeated exposure to propofol induced exposure-time dependent neuroapoptosis and long-term neurocognitive deficits in neonatal rats. The neurocognitive deficits may be attributed to neuronal loss and a reduction of excitatory neurotransmitter release in the cortex and hippocampus.